A convenient cancer vaccine therapy with in vivo transfer of interleukin 12 expression plasmid using gene gun technology after priming with irradiated carcinoma cells.
We studied interleukin (IL)-12 gene therapy using a gene gun as a new autologous vaccination strategy for cancer. In the first experiment, BALB/c mice were inoculated with syngeneic murine renal cancer cells (Renca) intradermally in the abdomen. This was followed by an injection of IL-12 expression plasmid using the gene gun. About 40% of the mice exhibited rejection of the tumor after the treatment and these mice also acquired immunological resistance against a secondary challenge with Renca cells. Based on these results, we examined whether antitumor activity can be potentiated when mice undergo combination treatment with intradermal inoculation of irradiated Renca cells and transfection with IL-12 gene. Inoculation of irradiated Renca cells alone was partially effective in inducing antitumor immunity, whereas the combined treatment remarkably intensified this effect. Moreover, this combined treatment inhibited tumor establishment and enhanced survival of the mice with tumor infiltration by CD4(+) and CD8(+) T cells, even when the treatment was started after tumor-implantation at a distant site. This antitumor effect was antigen specific and we confirmed the induction of antitumor cytotoxic T cells by this treatment. These results show that local cutaneous transfer of IL-12 expression plasmid using gene gun technology enhances systemic and specific antitumor immunity primed by irradiated tumor cells.